Anatase has been the most extensively studied polymorph of titanium(IV) oxide (TiO 2 ) owing to its high photocatalytic activity for oxidative decomposition of organic compounds in the presence of molecular oxygen, and hydrogen (H 2 ) evolution. Surface free energy of the anatase {101} lattice plane has been reported to be the smallest among the planes of anatase. In agreement with natural minerals, a truncated octahedral bipyramid, exposing eight {101} facets as well as two {001} facets, has been shown to be the most thermodynamically stable shape of anatase crystallites based on Wulff construction. In spite of the important applications of anatase TiO 2 , experimental studies on the photoactive property of a single-crystalline surface have been limited due to the difficulty in obtaining high-quality anatase samples.
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In the present study, we investigated the roles of {101} facets, which are most likely to be observed on anatase mesoparticles, for practical photocatalytic reaction systems such as powder suspensions.
We have found that hydrothermal reaction of titanate nanowires yielded single-crystalline mesoparticles of anatase octahedral bipyramids (Fig. 1) . Their photocatalytic activity for oxidative decomposition of organic compounds and H 2 evolution from an aqueous methanol solution was investigated to clarify the photocatalytic property of anatase {101} surfaces. It was shown that the anatase crystallites with abundant {101} facets is effective for photocatalytic oxidative decomposition of organic compounds in the presence of molecular oxygen. On the other hand, it was suggested that the anatase {101} surface is not as effective as other surfaces exposed on ordinary anatase particles for H 2 evolution in the absence of molecular oxygen. Fig. 1 Scanning electron microscopic image, transmission electron microscopic images and electron diffraction pattern of octahedral particles of anatase TiO 2 prepared by hydrothermal reaction.
